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Abstract 

Background: Chronic neck pain (CNP) is a common painful medical condition with a significant socioeconomic 
impact. In spite of widespread usage, the effectiveness and safety of combined treatments between conventional 
and complementary alternative medical treatment modalities has not been fully established in a rigorous 
randomized clinical trial (RCT). This pilot study will provide the clinical evidence to evaluate the feasibility and refine 
the protocol for a full-scale RCT on combined treatment of bee venom acupuncture (BVA) and non-steroidal 
anti-inflammatory drugs (NSAIDs) in patients with CNP. 

Methods/Design: This is a randomized, single-blind clinical trial with three parallel arms. Sixty patients between 18 
and 65 years of age with non-specific, uncomplicated neck pain lasting for at least three months will be enrolled. 
Participants will be randomly allocated into the BVA, NSAIDs or combined treatment group. Assessors and statisticians 
will be blinded to the random allocation. All researchers will receive training to ensure their strict adherence to the 
study protocol. Patients from the BVA and combined treatment group will be treated with a bee venom increment 
protocol into predefined acupoints for six sessions over a three week period. BVA intervention is developed through a 
comprehensive discussion among interdisciplinary spine disorder experts, according to the guidelines of Standards for 
Reporting Interventions in Clinical Trials of Acupuncture (STRICT A). Patients from the NSAIDs and combined treatment 
groups will be prescribed loxoprofen (one tablet to be taken orally, three times a day for three weeks). Bothersomeness 
from CNP measured using a visual analogue scale (VAS) will be the primary outcome assessed at screening, visit two 
(baseline), four, six, eight (4th week assessment) and nine (8th week assessment) follow-up session. VAS for pain 
intensity, neck disability index (NDI), quality of life, depressive status and adverse experiences will also be analyzed. 

Discussion: Our study results will contribute to feasibility evaluation and to relevant RCT protocol development for a 
full-scale RCT on combined treatment of BVA and NSAIDs for CNP patients. 

Trial registration: This study is registered with the United States (US) National Institutes of Health Clinical Trials 
Registry: NCTOl 922466. 

Keywords: Chronic neck pain. Combined treatment. Bee venom acupuncture, NSAIDs 



* Correspondence: ezhani(akiom.re.kr 

^Acupuncture, Moxibustion & Meridian Researdn Group, IVledical Researcli 
Division, Korea Institute of Oriental Medicine, 1672 Yuseong-daero, 
Yuseong-gu, Daejeon 305-81 1, Republic of Korea 
Full list of author information is available at the end of the article 

O© 2014 Seo et a!.; licensee BioMed Central ttd. This is an Open Access article distributed under the terms of the Creative 
BIOIVIGCI CCntrBl commons Attribution ticense (http://creativecommons.Org/licenses/by/2.0), which permits unrestricted use, distribution, and 
reproduction in any medium, provided the original work is properly credited. The Creative Commons Public Domain 
Dedication waiver (httpy/creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, 
unless otherwise stated. 



Seo etal. Trials 2014, 15:132 
http://www.trialsjournal.eom/content/15/1/132 



Page 2 of 8 



Background 

Non-specific chronic neck pain (CNP) is a common 
debilitating medical condition affecting 30 to 50% of 
the general population and is most prevalent in mid- 
dle age [1]. In Korea, the cumulative lifetime preva- 
lence of CNP is 20.8% [2]. CNP causes a significant 
socioeconomic impact related not only to direct med- 
ical costs, but also indirect health care costs and loss 
of productive capacity [1,3,4]. As a mechanical pain 
without an accurately identifiable pain source [5], CNP 
may be related to neck pain, upper extremity pain and 
headache, but is not related to apparent radiculopa- 
thies or myelopathies, including sensory and motor 
dysfunction [5,6]. 

Depending on the tailored treatment strategies, vari- 
ous treatment modalities are available for CNP in- 
cluding medication (non-steroidal anti-inflammatory 
drugs (NSAIDs), serotonin reuptal<e inhibitors and anti- 
epileptics), interdisciplinary rehabilitation, physical ther- 
apy, education, spinal injection and surgical interventions 
[7,8]. Although pain-relieving medication is most fre- 
quently used to alleviate CNP [9], longterm NSAIDs 
use is limited due to the risk of side effects and pa- 
tient intolerance [7]. 

It is reported that neck pain patients tend to concurrently 
utilize both conventional treatment and complemen- 
tary alternative medicine (CAM) in the hopes of more 
positive effects and safety profile [10]. The use of CAM 
therapeutic modalities including acupuncture, herbal 
medicine, herbal acupuncture, cupping and chiroprac- 
tic manipulation has been increased [11-14]. Bee venom 
acupuncture (BVA) is one of the most frequently per- 
formed pharmacopuncture to alleviate neck pain [15,16]. 
As an acupoint-stimulating treatment, BVA is utilized for 
the treatment of neck pain, low back pain, acute ankle 
sprain, post-stroke shoulder pain, rheumatoid arthritis, 
lumbar disc herniation and osteoarthritis [16,17]. BVA has 
been reported to exhibit analgesic, anti-inflammatory, 
anti-arthritic and anti-cancer effects [18] in experi- 
mental animal models [19,20] and in clinical studies 
[15-17,21,22]. The analgesic effects of BVA are more 
potent with repetitive administration than with a single 
treatment [23]. 

Although combined treatments between conventio- 
nal and CAM interventions have been frequently uti- 
lized, the effectiveness and safety has not been fully 
investigated in rigorously designed clinical trials. This 
study may be a preliminary evaluation of the non- 
inferiority of BVA against NSAIDs, and any synergis- 
tic or additional effect of each. The results from this 
pilot study will provide clinical evidence to evaluate 
the feasibility for full-scale randomized controlled trial 
(RCT) on combined treatment of BVA and NSAIDs 
for CNP. 



Methods/Design 

Trial design 

This is a randomized, assessor-blind clinical trial with three 
parallel arms (1:1:1 ratio) conducted at the spine center at 
Kyung Hee University Hospital at Gangdong (KHUHGD). 
We will compare the effects of BVA, NSAIDs and the 
combined treatment of BVA and NSAIDs in patients with 
CNP. The trial has been registered with the United 
States (US) National Institutes of Health Clinical Trials 
registry (NCT01922466) and has been approved by the 
Institutional Review Board (IRB) of KHUHGD (KHNMC- 
OH-IRB 2012-019). Outcome assessment and statistical 
analyses will be performed by independent researchers 
who are blinded to the patient assignment (Figure 1). 

Participants 

Sixty participants with non-specific neck pain will be re- 
cruited to the study from KHUHGD through advertise- 
ments in local newspapers, on hospital websites and on 
bulletin boards. All participants will be interviewed by 
telephone and scheduled for a screening visit by the cU- 
nical research coordinator (CRC). After completing the 
screening questions, participants will be guided through 
the informed consent process. Participants will be in- 
formed that they may be randomly allocated into any of 
the three treatment groups (BVA, NSAIDs and com- 
bined treatment), and that they may withdraw their 
voluntary participation at any stage. Patients will be pro- 
vided enough time to deliberate their participation in 
the independent waiting room with the written infor- 
mation and the informed consent form. As a screening 
process for eligibility, a skin hypersensitivity test will be 
performed on each patient at LI 11 acupoints, using a 
subcutaneous injection of 0.05 ml of a 1:20,000 bee ve- 
nom preparation. Local swelling greater than 10 mm in 
diameter or redness greater than 20 mm in diameter will 
be considered a positive reaction, and these patients will 
be excluded from the study. Eligible participants will be 
randomly allocated into one of three parallel groups at a 
ratio of 1:1:1, (BVA:NSAIDs:combined treatment). After 
random allocation, the interviewer (CRC) will schedule 
treatment sessions. All recruitment procedures will be 
recorded in a log file. 

Eligibility criteria 

Patients between 18 and 65 years of age who can read 
and write in Korean, who agree to participate after pro- 
viding written informed consent, and who have been ex- 
periencing non-specific, uncomplicated neck pain for at 
least three months preceding the time of the screening 
visit will be selected as study volunteers. 

Patients will be excluded from the study if they have: 
1) exhibited abnormalities on neurological examination 
(such as cervical nerve function, deep tendon reflexes, 
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Figure 1 Study flowchart. 



voluntary muscle activation and sensory function); 2) 
radicular pain; 3) serious spinal disorders including ma- 
lignancy, vertebral fracture, spinal infection or inflamma- 
tory spondylitis; 4) other chronic diseases that could 
affect or interfere with the therapeutic outcomes includ- 
ing cardiovascular disease, diabetic neuropathy, active 
hepatitis, fibromyalgia, rheumatoid arthritis, dementia or 
epilepsy; 5) previous spinal surgery or scheduled proce- 
dures during the study; 6) a painful condition induced 
by a traffic accident; 7) a substantial musculoskeletal 
problem generating pain from an area other than the 
neck; 8) conditions for which administration of BVA 
might not be safe including clotting disorders, adminis- 
tration of an anticoagulant agent, pregnancy and seizure 
disorders; 9) a documented hypersensitive reaction to 
previous BVA treatments, bee stings or insect bites; 10) 
a positive reaction observed during a skin hypersensitiv- 
ity test; 11) a severe psychiatric or psychological dis- 
order; 12) current use of corticosteroids, narcotics, 
muscle relaxants or herbal medicines to treat neck pain 
or any medication considered inappropriate by the in- 
vestigator; and 13) pending lawsuits or receipt of com- 
pensation due to neck pain. 

Interventions 

The BVA group will be treated with a bee venom (BV) 
increment protocol of six sessions over three weeks. The 
NSAIDs group will be prescribed loxoprofen (loxonin, 
60 mg/Tab, Dong Wha Pharm Co., Ltd, Seoul, Korea), at 
a dose of one tablet administered orally three times per 
day over three weeks. The combined treatment group 



will be treated according to the BV increment protocol 
and will be prescribed loxoprofen over three weeks. 

Bee venom acupuncture 

BVA will be prepared as dried bee venom powder (Yoomil 
Garden, Hwasun, Korea), diluted (1:20,000) and filtered 
in normal saline (0.9% NaCl) at the Korean medical 
pharmacy at KHUHGD. BVA treatment wOl be conducted 
using 26-gauge sterile disposable syringes (Green Cross 
Co., Yongin, Korea) containing bee venom diluted with 
normal saline (0.9% NaCl). 

After sterile skin preparation, participants will be ad- 
ministered a perpendicular, subcutaneous injection at a 
depth of 0.5 to 1.0 cm with the patient lying in the prone 
position. The acupuncturist will treat participants under 
the predefined BVA protocol at predefined acupoints. 
BVA intervention will consist of six sessions twice a 
week for three weeks, under the following weekly BVA 
incremental protocol: 0.2 ml for the first week, 0.4 ml 
for the second week and 0.8 ml for the third week. The 
predefined points (SI12, SI14, BLll, BL12, TE15 and 
GB21) have been carefully selected from textbooks and 
research articles by a process of consensus among par- 
ticipating Korean medical doctors (KMD), all of whom 
are experienced in the treatment of chronic neck pain. 

Allowance of concurrent treatment of patients 

During the study period, all other interventions, drugs 
and treatments for neck pain will be prohibited includ- 
ing surgical procedures, injections, acupuncture, physical 
therapy or the use of muscle relaxants, narcotics and 
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analgesics. Regular medications not intended to affect 
neck-pain related dysfunction will be allowed. Any 
change in concurrent treatment will be recorded at 
every visit. 

Outcomes 

Assessment of neck pain-related dysfunction, pain and 
quality of life will be collected five times over eight 
weeks: at screening, visit two (baseline), four, six, eight 
(4th week assessment) and nine (8th week assessment) 
follow-up sessions. Medical history and sociodemogra- 
phic characteristics, including age, gender, marital status, 
residence, occupation and education level will be taken 
from the screening visit. Any unpredicted, adverse 
events will be recorded at each visit (Table 1). 

Primary outcome measurement 

bothersomeness of chronic neck pain will be evaluated 
using the 10 cm visual analog scale (VAS) for CNP. Par- 
ticipants will be asked to report the degree of clinical se- 
verity and impact on activities of daily life experienced 
within the past week on a continuous discomfort scale 
of 0 to 10 (0, absence of discomfort; 10, the worst dis- 
comfort imaginable) [24] at screening, visit two (base- 
line), four, six, eight (4th week assessment) and nine (8th 
week assessment) follow-up sessions. The primary end 
point will be the VAS score at the four-week follow-up, 
one week after the completion of the three-week treat- 
ment session. 

Secondary outcome measurements 
VAS for pain intensity 

Pain intensity of CNP will be assessed using a 10 cm 
VAS, a fast and straightforward method for evaluating 
the subjective degree of pain intensity [25]. Participants 



will be asked to report the degree of pain intensity using 
the 10 cm VAS (0, absence of pain; 10, the worst pain 
imaginable) at screening, visit two (baseline), four, six, 
eight (4th week assessment) and nine (8th week assess- 
ment) follow-up sessions. 

Ttie necli disability index (NDI) 

Neck pain-related dysfunction will be assessed using the 
validated Korean version of NDI [26] at visit two (base- 
line), four, six, eight (4th week assessment) and nine (8th 
week assessment) follow-up sessions. The NDI contains 
10 questions about pain intensity, personal care, lifting, 
reading, headaches, concentration, work, driving, sleeping 
and recreation. Each question is rated using a 6-point 
scale from 0 to 5 points (0, absence of problem; 5, disabled 
by neck pain). 

Ttie EuroQol 5-dimension 

Quality of life (QOL) for patients with CNP will be 
assessed using the Korean version of the EuroQol 5- 
dimension (EQ-5D) [27,28] at visit two (baseline), four, 
six, eight (4th week assessment) and nine (8th week as- 
sessment) follow-up sessions. The EQ-5D contains five 
questions regarding mobility, personal care, daily activ- 
ities, pain/discomfort and anxiety/depression. Each 
question is rated on a scale from 1 to 3 points (1, better 
state of health; 3, worse state of health). 

Becfc's depression inventory 

The depressive status for patients with CNP will be as- 
sessed using the Korean version of Beck's Depression 
Inventory (BDI) [29,30] at visit two (baseline), eight 
(4th week assessment) and nine (8th week assessment) 
follow-up sessions. The BDI contains 21 questions about 



Table 1 Schedule for data collection: outcome measures per visits 



Measures 


Screening 


Visit 2 (baseline) 


Visit 4 


Visit 6 


Visit 8 (4th week 
assessment) 


Visit 9 (8th meek 
assessment) 


Sociodemographic characteristics 


o 












Pliysical examination c o 


Laboratory tests 


o 








o 




VAS for botlnersomenesst of CNP 


o 


0 


o 


o 


o 


0 


VAS for pain intensity of CNP 


o 


0 


o 


o 


o 


0 


Neck disability index 




Q 


o 


o 


o 


o 


EuroQol S-Dimension 










o 




Beck's depression inventory 




0 






o 


0 


SF-36 




0 






o 


0 


'Skin roll' test 




0 






o 


0 


Credibility test 




0 






o 




Adverse experiences* 




0 


o 


o 


o 


0 



*Adverse experiences will be monitored throughout the clinical trial. 
CNP: chronic neck pain; VAS: visual analogue scale. 
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depressive symptoms rated from 0 to 3 points (the lower 
the score, the lower the depressive state). 

SF-36 

Health-related QOL for patients with CNP will be as- 
sessed using the Korean version of the Medical Outcome 
Study Short-form 36-Item Health Survey (SF-36) [31,32] 
at visit two (baseline), eight (4th week assessment) and 
nine (8th week assessment) follow-up sessions. The SF- 
36 tests the correlation between health-related QOL and 
related factors (sex, age, physical function and function- 
ing of daily life) rated on a 5-point scale (1, best status; 
5, worst status). 

Credibility test 

The credibility of BVA treatments will be assessed using 
the credibility test [33] at visit two (baseline) and eight 
(4th week assessment) follow-up sessions. Participants 
will rate the credibility of the treatment by answering 
four questions regarding improvement expected, recom- 
mendation to others, rationality of treatment and effect- 
iveness expected for other diseases on a numeric rating 
scale, with 0 as not at all and 6 as maximal agreement. 

'Skin roll' test 

Painful intervertebral dysfunction will be assessed using 
the 'skin roll' test [34,35] at visit two (baseline), eight 
(4th week assessment) and nine (8th week assessment) 
follow-up sessions. The 'skin roll' test will be analyzed by 
an averaging of each of two measured values by two in- 
dependent assessors: 1) the skin fold thickness measured 
using a Harpenden skinfold caliper (Baty International, 
Burgess Hill, United Kingdom); 2) the pain intensity elici- 
ted by pressure using a baseline dolorimeter (Fabrication 
Enterprises. Inc., White Plains, United States); and 3) the 
subjective pain intensity scored by the VAS. 

Safety 

All adverse events and vital signs will be observed and 
reported according to the standard operating protocol 
(SOP) of the KHUHGD IRB. Liver and renal functions 
of each participant will be assessed before the treatment 
and one week after the end of treatment. A pregnancy 
test will be performed for female participants of child- 
bearing age at any time required. 

Sample size 

Although there are previous researches on the effect of 
BVA and NSAIDs on chronic neck pain, there are insuf- 
ficient data to estimate the clinical meaningful minimal 
change of the combined treatment of BVA and NSAIDs. 
This study is designed to provide the clinical evidence to 
estimate the sample size required for a full-scale RCT. 
As a pilot trial, we will recruit 60 patients into three 



parallel groups (BVA, NSAIDs or combined treatment). 
We will assess the impact of the interventions and the 
safety of combined treatment of different interventions 
on a limited number of patients. 

Randomization and allocation concealment 

A total of 60 participants will be randomly assigned 
following simple randomization procedures, with a 1:1:1 
allocation ratio. The randomization sequence will be ge- 
nerated by an independent researcher using a compu- 
terized, random-number generator through a Microsoft 
Office Excel 2007 software package. Opaque envelopes 
labeled by study patient number will be conveyed to the 
interviewer (CRC). The CRC will open the sealed enve- 
lopes and allocate participants into the predefined treat- 
ment arms. Allocation concealment will not be broken 
until the completion of the study. The random allocation 
assignment will be performed only after a participant is 
confirmed to be eligible and written informed consent 
has been obtained. Detailed information, including the 
treatment arm and randomization number from an indi- 
vidual participant will be recorded in the case report 
form (CRF) and randomization table. 

Blinding 

As assessor-blind RCT, the researcher performing the 
outcome measure assessment will be blinded to each pa- 
tients' treatment allocation and will be prohibited from 
taking part in any conversation about the treatment pro- 
cedures. It is not possible to conceal BVA practitioners 
to patient allocations. BVA practitioners will be prohib- 
ited from any conversations other than those regarding 
BVA treatment. NSAIDs will be prescribed by another 
researcher who will be blinded to the patient allocations 
and will not be allowed to take part in any conversation 
regarding the patients' condition. Participants will re- 
ceive their medication at the KHUHGD pharmacy. Phar- 
macists will be blinded to the patient allocations and will 
only be allowed to provide general information regarding 
medication administration. Statistical analysis will be 
performed by an independent statistician who will be 
blinded to patient allocation. All researchers will under- 
go training prior to participation in this study. 

Education of acupuncturists 

Two licensed KMDs who specialize in acupuncture and 
moxibustion will be designated as the BVA treatment 
practitioners and will take educational courses to ensure 
their strict adherence to the study protocol and to be- 
come familiar with administering study treatments. In 
order to ensure consistency in the BVA treatment, the 
two acupuncturists will undergo intensive and customized 
training for a full understanding of the BVA increment 
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protocol, including details such as acupuncture points and 
weekly bee venom dose increments. 

Withdrawal and dropout 

Participation in the study will end at any stage if the 
patient refuses to continue, withdraws consent, violates 
inclusion or exclusion criteria or the trial protocol, or 
completes less than four treatment sessions as deter- 
mined by the attending KMD researchers. The trial will 
be stopped if the principle investigator believes that 
there are unacceptable risks of serious adverse events. 
No interim analysis will be conducted. 

Planned statistical analysis 

The analysis will be focused on exploring the feasibility 
and acceptability of protocol implementation and refining 
the protocol of future RCT. The results from hypothesis 
testing will be treated as preliminary and interpreted with 
caution. The results of this study may provide a prelimin- 
ary evaluation of any synergistic or additional effect, and 
of the non-inferiority of combined treatment of BVA and 
NSAIDs. All statistical analyses will be carried out using 
the Statistical Package for the Social Sciences (SPSS) for 
Windows version 18.0 and will be expressed by mean and 
standard deviation. The level of significance will be 
set at P < 0.05. For each outcome variable, an analysis 
of covariance (ANCOVA) will be performed on the 
data to adjust baseline characteristics. Trends over time 
and time-by-treatment interactions will be explored 
using a repeated-measures analysis of variance (ANOVA). 
A Chi-square test or a Fisher's exact test will be per- 
formed to determine differences between groups and 
adverse effects, which will be recorded and described 
as a frequency and percentage. Fisher's exact test is 
used when the cell whose expected value is less than 
5 is equal or more than 20%. 

Ethical approval and monitoring 

This study has been approved by the KHUHGD IRB 
(KHNMC-OH-IRB 2012-019; April 2013). Study proce- 
dures and documents will be monitored by a qualified 
clinical research associate (CRA) from the Korea Insti- 
tute of Oriental Medicine (KIOM). 

Data handling 

Data obtained during the study will be confidentially 
treated according to the standard operation protocol 
(SOP) of the KHUHGD IRB, and will be stored in lock- 
able cabinets. All data will be processed using the partic- 
ipants' numbers which will be unrelated to participants' 
personal information. Data will be compiled into CRFs 
and data integration will be thoroughly verified by inde- 
pendent researchers. Non-obvious errors or omissions 
will be put into data query forms, which will be used for 



the researchers' workshop. Data will be gathered and 
summarized with respect to demographic baseline char- 
acteristics, effectiveness and safety observations. 

Discussion 

This study will be conducted in a pragmatic setting 
which is considered appropriate to evaluate a combined 
treatment of BVA and NSAIDs as it is used in our usual 
practice [36]. According to the clinical experience, some 
patients with chronic pain tend to complain of more 
discomfort and disability than pain intensity itself [37]. 
Also, a previous study has shown that discomfort can be 
a more accurate responsive pain measure than pain 
intensity or other pain measures [38]. Considering the 
responsiveness study and clinical relevancy, clinical chan- 
ges will be evaluated using the VAS for discomfort as a 
primary outcome measure. 

The BVA increment protocol and the selected acu- 
points have been rigorously designed and chosen by a 
process of consensus among experts according to the 
Standards for Reporting Interventions in Clinical Trials 
of Acupuncture (STRICTA) [39]. All study procedures 
will be performed by delegated researchers trained to 
meet the study protocol and good clinical practice 
guidelines. In order to conceal the random allocation in 
this assessor-blind design, an independent assessor will 
be appointed and strictly educated to comply with the 
study protocol. Data will be compiled by an independ- 
ent researcher, verified through a predefined database 
quality control procedure and analyzed by an inde- 
pendent statistician. 

Although it is designed as a pilot study, every step of 
clinical study implementation will be rigorously con- 
ducted, monitored and supervised to ensure methodo- 
logical integrity and scientific validity. The results from 
this pilot study will provide clinical evidence to evaluate 
feasibility and to develop a relevant RCT protocol on 
the combined treatment of BVA and NSAIDs for CNP 
patients. This study is designed to determine whether 
combined treatment of BVA and NSAIDs is beneficial 
shortly after the end of the treatment, whether a cu- 
mulative effect can be expected from BVA repetition, 
whether any possible clinical impact will persist, whe- 
ther patients can take any synergistic advantages, and 
whether patients will be satisfied with this clinical set- 
ting. The findings in this study can be used to calculate ef- 
fect size and analyze confounding factors for full-scale 
RCTs on the combined treatment of BVA and NSAIDs 
for CNP. 

Trial status 

This study began in July 2013 after IRB approval. Trial 
completion is expected by July 2014. 



Seo etal. Trials 2014, 15:132 
http://www.trialsjournal.eom/content/15/1/132 



Page 7 of 8 



Abbreviations 

ANCOVA: analysis of covariance; ANOVA: analysis of variance; BDI: Beck's 
depression inventory; BVA: bee venom acupuncture; CAIVl: complementary 
and alternative medicine; CNP: chronic neck pain; CRA: clinical research 
associate; CRC: clinical research coordinator; CRF: case report form; 
EQ-5D: EuroQol 5-dimension; IRB: institutional review board; KHUHGD: Kyung 
Hee university hospital at Gangdong; KMD: Korean medical doctors; 
NDI: neck disability index; NSAIDs: non-steroidal anti-inflammatory drug; 
QOL: quality of life; RCT: randomized clinical trial; SF-36: medical outcome 
study short-form 36-item health survey; SOP: standard operating protocol; 
SPSS: statistical package for the social sciences; STRICTA: Standards for 
Reporting Interventions in Clinical Trial of Acupuncture; VAS: visual 
analogue scale. 

Competing interests 

The authors declare that they have no competing interests. 
Authors' contributions 

BKS is responsible for developing the treatment protocol, carrying out and 
supervising the clinical study and drafting the manuscript as a primary 
investigator. DJJ and JHL contribute to the study conception and design and 
participate in the acquisition of data and the revision of the manuscript PKK 
contributes to the study implementation and the revision of the manuscript 
YHB and SL contribute to the design of the study and supen/ise the protocol 
fulfillment and the acquisition of funding for the study. All authors have 
read, revised and approved the final manuscript. 

Acltnowledgements 

This study is supported by a Daejeon Technopark grant; Development of 
Public Healthcare System for Citizens through Traditional Korean Medicine to 
the Acupuncture, IVloxibustion and Meridian Research Group at the Korea 
Institute of Oriental Medicine (G12050), and Korea Institute of Oriental 
Medicine grant; Development of Acupuncture and Moxibustion Health 
Technology (K13010). 

Author details 

'Department of Acupuncture & Moxibustion, Kyung Hee University Hospita 
at Gangdong, #149 Sangil-Dong, Gangdong-Gu, Seoul 134-727, Republic of 
Korea. ^Acupuncture, Moxibustion & Meridian Research Group, Medical 
Research Division, Korea Institute of Oriental Medicine, 1672 Yuseong-daero, 
Yuseong-gu, Daejeon 305-81 1, Republic of Korea. ^Department of 
Neurosurgery, Kyung Hee University Hospital at Gangdong, #149 
Sangil-Dong, Gangdong-Gu, Seoul 134-727, Republic of Korea. 

Received: 12 November 2013 Accepted: 2 April 2014 
Published: 21 April 2014 

References 

1. Hogg-Johnson S, van der Velde G, Carroll tJ, Holm LW, Cassidy JD, Guzman 
J, Cote P, Haldeman S, Ammendolia C, Carragee E, Hurwitz E Nordin M, 
Peloso P: The burden and determinants of neck pain in the general 
population: results of the Bone and Joint Decade 2000-2010 Task Force 
on Neck Pain and Its Associated Disorders. Spine 2008, 33:S39-S51. 

2. Son KM, Cho NH, Lim SH, Kim HA: Prevalence and risk factor of neck 
pain in elderly Korean community residents. J Korean Med Sci 2013, 
28:680-686. 

3. Fejer R, Kyvik KO, Hartvigsen J: The prevalence of neck pain in the world 
population: a systematic critical review of the literature, fur Spine J 2006, 
15:834-848. 

4. Van Eerd D, Cote P, Kristman V, Rezai M, Hogg-Johnson S, Vidmar M, Beaton 
D: The course of work absenteeism involving neck pain: a cohort study 
of Ontario lost-time claimants. Spine 2011, 36:977-982. 

5. Yin W, Bogduk N: The nature of neck pain in a private pain clinic in the 
United States. Pain Med 2008, 9:196-203. 

6. Gross A, Forget M, St George K, Eraser MM, Graham N, Perry L, Burnie SJ, 
Goldsmith CH, Haines T, Brunarski D: Patient education for neck pain. 
Cochrane Database Sys Rev 2012, 3, CD005106. 

7. The cen/ical spine research society editorial committee: Ttie cervical spine. 
5th edition. Pennsylvania, USA: Uppincott Williams & Willkins; 2012. 



8. Sanders SH, Harden RN, Vicente PJ: Evidence-based clinical practice 
guidelines for interdisciplinary rehabilitation of chronic nonmalignant 
pain syndrome patients. Pain Pract 2005, 5:303-315. 

9. Borghouts J, Janssen H, Koes B, Muris J, Metsemakers J, Bouter L: The 
management of chronic neck pain in general practice. A retrospective 
study. ScandJPrirn Heaith Care 1999, 17:215-220. 

10. Choi MK Lee LJ, Lee TR, Rhee HS, Rhim KH: The recognition and attitude 
of users using the combined western-oriental medical institutions 

(in Korean). J Korean Sac Heaitli Inf Healtli Stat 2005, 30:35-44. 

1 1 . Eisenberg DM, Davis RB, Ettner SL Appel S, Wilkey S, Van Rompay M, Kessler 
RC: Trends in alternative medicine use in the United States, 1990-1997: 
results of a follow-up national survey. 1998, 280:1569-1575. 

12. Furlan AD, Yazdi F, Tsertsvadze A, Gross A, Van Tulder M, Santaguida L, 
Gherkin D, Gagnier J, Ammendolia C, Ansari MT, Ostermann T, Dryden T, 
Doucette S, Skidmore B, Daniel R, Tsouros S, Weeks L, Galipeau J: 
Complementary and alternative therapies for back pain II. Evid Rep 
Teclinoi Assess 2010, 194:1-764 

13. Grazio S, Balen D: Complementary and alternative treatment of 
musculoskeletal pain. Acta Clin Croat 201 1, 50:513-530 

14 Plastaras CT, Schran S, Kim N, Sorosky S, Darr D, Chen MS, Lansk/ R: 

Complementary and alternative treatment for neck pain: chiropractic, 
acupuncture, TENS, massage, yoga, Tai Chi, and Feldenkrais. Phys Med 
Rehabil Clin N Am 20]], 22:521-537. 

15. Kim J, Kang Dl: A descriptive statistical approach to the Korean 
pharmacopuncture therapy. J Acupunct Meridian Stud 2010, 3:141-149. 

16. Kim KH, Kim YR, Noh SH, Kang KW, Kim JK Yang GY, Lee BR: Use of 
acupuncture for pain management in an academic Korean medicine 
hospital: a retrospective review of electronic medical records. Acupunct 
Med 2013, 31:228-234 

17. Lee MS, Pittler MH, Shin BC, Kong JC, Ernst E Bee venom acupuncture for 
musculoskeletal pain: a review. J Pain 2008, 9:289-297. 

18. Son DJ, Lee JW, Lee YH, Song HS, Lee CK Hong JT Therapeutic application 
of anti-arthritis, pain-releasing, and anti-cancer effects of bee venom 
and its constituent compounds. Pharmacol Ther 2007, 1 15:246-270. 

1 9. Back YH, Huh JE Lee JD, Choi DY Park DS: Antinociceptive effect and the 
mechanism of bee venom acupuncture (apipuncture) on inflammatory 
pain in the rat model of collagen-induced arthritis: mediation by alpha2- 
adrenoceptors. Brain Res 2006, 1073-1074:305-310. 

20. Chen HS, Qu E He X, Uao D, Kang SM, Lu SJ: The anti-nociceptive effect 
and the possible mechanism of acupoint stimulation caused by chemical 
irritants in the bee venom pain model. Brain Res 2010, 1355:61-69. 

21. Kim Kf, Song HS: A randomized controlled double blinding study of bee 
venom acupuncture therapy on sprain of c-spine (in Korean). J Korean 
Acupunct Moxibustion Soc 2005, 22:189-195. 

22. Koh PS, Seo BK, Cho NS, Park HS, Park DS, Back YH: Clinical effectiveness of 
bee venom acupuncture and physiotherapy in the treatment of 
adhesive capsulitis: a randomized controlled trial. J Shoulder Elbow Surg 
2013, 22:1053-1062. 

23. Kang SY Roh DH, Yoon SY Moon JY Kim HW, Lee HJ, Beitz AJ, Lee JH: 
Repetitive treatment with diluted bee venom reduces neuropathic pain 
via potentiation of locus coeruleus noradrenergic neuronal activity 
and modulation of spinal NR1 phosphorylation in rats. J Pa/n 2012, 
13:155-166 

24 Patrick DU Deyo RA, Atlas SJ, Singer DE Chapin A, Keller RB: Assessing 
health-related quality of life in patients with sciatica. Spine 1995, 
20:1899-1908. 

25. Carlsson AM: Assessment of chronic pain. I. Aspects of the reliability and 
validity of the visual analogue scale. Pain 1983, 16:87-101. 

26. Song KJ, Choi BW, Choi BR, Seo GB: Cross-cultural adaptation and 
validation of the Korean version of the neck disability index. Spine 2010, 

35:E1045-1049 

27. Kim MH, Cho YS, Uhm WS, Kim S, Bae SC: Cross-cultural adaptation and 
validation of the Korean version of the EQ-5D in patients with rheumatic 
diseases. Qual Life Res 2005, 14:1401-1406. 

28. Rabin R, de Charro F: EQ-5D: a measure of health status from the EuroQol 
Group Ann Med 2001, 33:337-343. 

29. Beck AT, Ward CH, Mendelson M, Mock J, Erbaugh J: An inventory for 
measuring depression. Arch Gen Psychiatry 1961, 4:561-571. 

30. Lee YH, Song SJ: A study of the reliability and the validity of the 
BDI, SDS, and MMPI-D scales (in Korean). Korean J Clin Psychol 1991, 
10:98-113. 



Seo etal. Trials 2014, 15:132 
http://www.trialsjournal.eom/content/15/1/132 



Page 8 of 8 



31. Han CW, Lee EJ, Iwaya T, Kataoka H, Kohzuki M: Development of the 
Korean version of short-form 36-item health survey: health related QOL 
of healthy elderly people and elderly patients in Korea. Tohoku J Exp Med 

2004,203:189-194. 

32. Koh SB, Chang SJ, Kang MG, Cha BS, Park JK: Reliability and validity on 
measurement instrument for health status assessment in occupational 
workers (in Korean). J Prev Med Public Health 1997, 30:251-256. 

33. Vincent C, Lewith G: Placebo controls for acupuncture studies. J R Soc 
Med 1995, 88:199-202. 

34. Bansevicius D, Pareja JA, Sjaastad 0: 'Skin roll' ('pinch and roll') test: 
skinfold thickness and tenderness. Headache 1997, 37:281-285. 

35. Meloche JP, Bergeron Y, Bellavance A, Morand M, Huot J, Belzile G: Painful 
intervertebral dysfunction: Robert IVlaigne's original contribution to 
headache of cervical origin. The quebec headache study group. 
Headache 1993, 33:328-334. 

36. Macpherson H: Pragmatic clinical trials. Complement Ther Med 2004, 
12:136-140. 

37. Lee JH, Park HJ, Lee H, Shin IH, Song MY: Acupuncture for chronic low 
back pain: protocol for a multicenter, randomized, sham-controlled trial. 
BMC Musculoskelet Disord 201 0, 1 1 :1 1 8. 

38. Stewart M, Maher CG, Refshauge KM, Bogduk N, Nicholas M: 
Responsiveness of pain and disability measures for chronic whiplash. 
Spine 2007, 32:580-585. 

39. MacPherson H, Altman DG, Hammerschlag R, Youping L, Taixiang W, White 
A, Moher D: Revised STandards for reporting interventions in clinical 
trials of acupuncture (STRICTA): extending the CONSORT statement. 

J Evid Based Med 201 0, 3:140-1 55. 

doi:l 0.1 1 86/1 745-621 5-1 5-1 32 

Cite this article as: Seo et al: Bee venom acupuncture, NSAIDs or 
combined treatment for chronic neck pain: study protocol for a 
randomized, assessor-blind trial. Trials 2014 15:132. 



Submit your next manuscript to BioMed Central 
and take full advantage of: 

• Convenient online submission 

• Thorough peer review 

• No space constraints or color figure charges 

• Immediate publication on acceptance 

• Inclusion in PubMed, CAS, Scopus and Google Scholar 

• Research which is freely available for redistribution 



Submit your manuscript at S —s-iui-j roni-rDl 

www.biomedcentral.com/submit \^ Biomea eencrai 



